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IT IS CLAIMED: 

1. A pharmaceutical composition effective in treating ary inflammatory condition 
in mammalian subject, comprising a pharmaceutically effective/dosage of an alpha-9 

5 integrin antagonist compound and a pharmaceutical excipientj 

2. The pharmaceutical composition of claim I, wherein said inflammatory 
condition is characterized by increased neutrophil adhesior 

10 3. The pharmaceutical composition of claim 1, ^herein said alpha-9 antagonist 

compound inhibits binding between alpha-9 integrin ar/d an alpha-9 integrin ligand. 



4. The pharmaceutical composition ofelainy3^wherein said alpha-9 integrin 
antagonist compound exhibits a potency in inhibiting binding between alpha-9 integrin 
1 5 and an alpha-9 integrin ligand that is at least lVlyGO as high an inhibitory potency 
exhibited by a compound selected from the grouw consisting of : 

N-(toluene-4-sulfonyl)-L-prolyl-^^^methylpiperazin- 1 - 
ylcarbonyloxy)phenylalanine^ 

N-(toluene-4-sulfonyl)-L-proiyi-L-4(N,N- 
20 dimethylcarbamyloxyjphenylalai/ine, 
N-( 1 -methy4|>yra^^ 
dimethylcarbamyIoxy)phenylamnine, 

N-(toluene-4-sulfonyl)-L-/l ,l-dioxo-5,5-dimethyl)thiaprolyl-L-4-(N 5 N- 
dimethylcarbamyloxy)phenwalanine, 
25 N-(toluene-4-sulfonyl)-N-methyl-L-alaninyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalanine, 

N-(toluene-4-sulfonyI)-L-[ 1 , 1 -dioxo)thiamorpholin-3-carbonyl]-L-4-(N,N- 
dimethylcarbamyloxyWienylalanine, 

N-(N-p-toluenesulfonyl)prolyl-4-(piperazinoyloxy)phenylalanine, 



N-(N-p-toluenesulfonyl)sarcosyl-4-(N,N-di^^ 
phenylalanine, and / 

N-Ctoluene^-sulfony^-L^S^-dimethyOthiaprolyl-L^-tS-O^^- 
dimethyl)propoxy]phenylalanine. / 

5. The pharmaceutical composition of claim 3, wnerein said alpha-9 integrin 



antagonist compound is effective in inhibiting binding between alpha-9 integrin and an 
alpha-9 integrin ligand as evidenced by an IC 50 for such inhibition of less than about 100 
^iM. / 

6. The pharmaceutical composition of claim 5, wherein said alpha-9 integrin 
antagonist compound is a selected from a group of Compounds which inhibit alpha- 
4/beta-l integrin binding to an alpha-4/beta-lJntegin ligand. 



7. The pharmaceutical composition of clairr/l, wherein said compound is 



R 1 is selected from the group/consisting of alkyl, substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, substituted 
heterocylic, heteroaryl and substituted heteroaryl; 

R 2 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted cycloalkyl, cyo/loalkenyl, substituted cycloalkenyl, heterocyclic, 
substituted heterocyclicyfeubstituted alkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, and R 1 and R 2 together with the nitrogen atom bound to R 2 
and the S0 2 group bound to R 1 can form a heterocyclic or a substituted 
heterocyclic groups 

R 3 is selected from the group consisting of hydrogen, alkyl, substituted alkyl, 
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted 
heteroaryl, heterocyclic, substituted heterocyclic and, when R 2 does not form a 



selected from the group consisting of compoiuids having the formula: 



wherein 
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heterocyclic group with R 1 , R 2 and R 3 together with the/nitrogen atom bound to R 2 
and the carbon atom bound to R 3 can form a heterocyclic or a substituted 
heterocyclic group; / 

R 5 is -(CH 2 ) X -Ar-R 5 where R 5 is selected from me group consisting of 
5 -0-Z-NR 8 R 8 ' and -O-Z-R 12 wherein R 8 and RY are independently selected from 

the group consisting of hydrogen, alkyl, substituted alkyl, cycloalkyl, substituted 
cycloalkyl, heterocyclic, substituted heterocyclic, and where R 8 and R 8 ' are joined 
to form a heterocycle or a substituted heterodycle, R 12 is selected from the group 
consisting of heterocycle and substituted heterocycle, and Z is selected from the 
10 group consisting of -C(O)- and / 

-S0 2 -, -L 

At is aryl, heteroaryl, substitutes aiyl on substituted heteroaryl, 
x is an integer of from 1 to 4; ]/ I 

Q is -C(X)NR 7 - wherein R 7 is seftecjda from the group consisting of hydrogen 
15 and alkyl; and X is selected from megroup consisting of oxygen and sulfur; 

and pharmaceutical^ acceptable salts thereof. 

8. The pharmaceutical composition of claim 1, wherein said alpha-9 integrin 
antagonist is selected from the group consisting of 
20 N-(toluene-4-sulfcmyl)-L-prolyl-L-4(4-methylpiperazin- 1 - 

ylcarbonyloxy)phenVlalanine, 

N-(toluene-4-smfonyl)-L-prolyl-L-4(N,N- 
dimethylcarbamylbxy)phenylalanine, 

N-(l-methylpyrazole-4-sulfonyl)-L-prolyl-L-4-(N,N- 
25 dimethylcarbamyloxy)phenylalanine, 

N-(toluenfe-4-sulfonyl)-L-(l , l-dioxo-5,5-dimethyl)thiaprolyl-L-4-(N,N- 
dimethylcaroamyloxy)phenylalanine, 

N-(tolnene-4-sulfonyl)-N-methyl-L-alaninyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalanine, 
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N-(toluene-4-sulfonyl)-L-[ 1 , 1 -dioxo)thiamorpl]6lin-3-carbonyl]-L-4-(N,N- 
dimethylcarbamyloxy)phenylalanine, 

N-(N-p-toluenesulfonyl)prolyl-4-(piperazinc^loxy)phenylalaiiine 5 and 

N-(N-p4oluenesulfonyl)sarcosyl-4-(N,N-d^methylcarbamyloxy) 
phenylalanine, and 

N-(toluene-4-sulfonyl)-L-(5,5-dimethyl){hiaprolyl-L--4-[3-(N,N- 
dimethyl)propoxy]phenylalanine. 
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9. A pharmaceutical composition for treatjfog an inflammatory condition in a 
mammalian subject, comprising 

a pharmaceutical excipient; and 

a small molecule compopid-sdfected for its ability to inhibit binding 
between alpha-9 integrin and m alpha-9 integrin ligand, as evidenced by said 
molecule exhibiting a potency in an alpha-9 integrin-alpha-9 integrin ligand 
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binding assay that is at least 1/y 
selected from the group cons. 



0004s high as a potency of a compound 
g of: 

N-(toluene-4-sulfonyl)-L-prolyl-L-4(4-methylpiperazin- 1 - 
ylcarbonyloxy)phenylalamne, 

N-Ctoluene^-sulfon^-L-prolyl-L^CN^- 
dimethylcarbamyloxyrohenylalanine, 

N-( 1 -methylpyraple-4-sulfonyl)-L-prolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylalanine, 
N-(toluene-4-^lfonyl)-L-(l>^^ 
dimethylcarbamVloxy)phenylalanine, 

N-(tolueneTft-sulfonyl)-N-methyl-L-alaninyl-L-4-(N,N- 
dimethylcarbpiyloxy)phenylalanine, 

N-(toluene-4-sulfonyl)-L-[ 1 , 1 -dioxo)thiamorpholin-3-carbonyl]-L-4-(N,N- 
dimethylcarbamyloxy)phenylalanine, 

N-(N/p-toluenesulfonyl)prolyl-4-(piperazinoyloxy)phenylalanine, and 



N-(N-p4oluenesulfonyl)sarcosyl-4-(N 5 N-dimemylcarbamyloxy) 
phenylalanine, and / 

N-(toluene-4-sulfonyl)-L-(^ 
dimethyl)propoxy]phenylalanine. / 
5 / 

10. The pharmaceutical composition of claim 9/wherein said compound is an 
inhibitor of alpha-4/beta-l integrin binding to VCAM-A, as evidenced by its ability to 
inhibit said binding with a potency that is at least 1/1000 as high as a potency exhibited 
by a compound selected from the group consisting of: 
1 0 N-(toluene-4-sulfonyl)-L-prolyl-L-4(4-methylpiperazin- 1 - 

ylcarbonyloxy)phenylalanine, / 

N-(toluene-4-sulfonyl)-L-prolVl-L-4(N^N- 
dimethylcarbamyloxy)phenylalanine, J 

N-( 1 -methylpyrazole-4-sulfonvlb-L^olyl-L-4-(N,N- 
1 5 dimethylcarbamyloxy)phenyl^latofe, 

N-(toluene-4-sulfonyl)-L-(l/l-dioxo-5,5-dimethyl)tWaprolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylattanine, 

N-(toluene-4-sulfonyl)-Ntmethyl-L-alaninyl-L-4-(N 5 N- 
dimethylcarbamyloxy)pherwlalanine, 
20 N-(toluene-4-sulfonyl>L-[ 1 , 1 -dioxo)thiamorpholin-3-carbonyl]-L-4-(N,N- 

dimethylcarbamyloxy)phenylalanine, 

N-(N-p-toluenesulfonyl)prolyl-4-(piperazmoyloxy)phenylalanine, and 
N-(N-p-toluenesulfonyl)sarcosyl-4-(N,N-dimethylcarbamyloxy) 
phenylalanine, and / 
25 N-(toluene-4-siyfony^ 

dimethyl)propoxy/phenylalanine. 



11. A method of screepina fifth ther apeutic r nmpoiinds-elleCLive mtreatinp an 
inflammatory conditiQB^compriS^^ (— J 
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adding a test compound to an assay system which measures an amount of 
alpha-9 integrin binding to an alpha-9 integrin ligand, and 

selecting the test compound as an effective therapeutic drug candidate, if 
said compound exhibits a binding inhibitory activity that is at least )A 000 as 
potent as an activity exhibited by a compound selected from the^roup consisting 
of: 

N-(toluene-4-sulfonyl)-L-prolyl-L-4(4-methylpip6"azin- 1 ■ 
ylcarbonyloxy)phenylalanine, 

N-(toluene-4-sulfonyl)-L-prolyl-L-4(N 5 N- 
dimethylcarbamyloxy)phenylalanine, 

N-(l -methylpyrazole-4?sul£m^ 



dimethylcarbamyloxy)] 
N-(tohiene-4-sulfon] 
dimethyltarbamyloxy)] 



enylalaniney 



lioxo-5,5-dimethyl)thiaprolyl-L-4-(N,N- 
le, 



N-(toWne-4-sulfi^)l)^-meth^ 

dimethylcaro&mytoxy)^ 

N-(toluene-4-sulfon5ttl)-L-[l , 1 -dioxo)thiamorpholin-3-carbonyl]-L-4-(N,N- 
/ 

dimethylcarbamyloxy)phenylalanine, 

N-(N-p-toJuenesulfonyl)prolyl-4-(piperazinoyloxy)phenylalanine, 
N-(N-psaoluenesulfonyl)sarcosyl-4-(N,N-dimethylcarbamyloxy) 

phenylalanine, and 

N^oluene-4-sulfonyl)-L-(5,5-dimethyl)thiaprolyl-L-4-[3-(N,N- 

dimethyl)propoxy]phenylalanine. 



12. The method of claim 11, wherein said inflammatory condition includes 
increa^fed neutrophil adhesion. 



/ 13. The method of claim 11, wherein said test compound is selected from a 

group of compounds that inhibit binding of alpha-4/beta-l integrin to an alpha-4/beta-l 
integrin ligand. 
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14. The method of claim 13, wherein said group of alpha-4/beta-l integrin 
inhibitory compounds exhibit an inhibitory potency that is at least 1/1000 as high a^^an 
inhibitory potency exhibited by a compound selected from the group consisting,^: 
5 N-(toluene-4-sulfonyl)-L-prolyl-L-4(4-methylpiperazin- 1 - 

ylcarbonyloxy)phenylalanine, 
N-(toluene-4-sulfonyl)-L-prolyl-L-4(N,N- 
dimethylcarbamyloxy)phenylalanine, 

N-( 1 -methylpyrazole-4-sulfonyl)-L-prolyl-L-4-(^N- 
1 0 dimethylcarbamyloxy)phenylalanine, 

N-(toluene-4-sulfonyl)-L<l,l-dioxo-5,^^ 
dimethylcarbamyloxy)phenylaianme, 

N-(toluener4-sulfonyW^-methyl^-ala^yl-L-4-(N,N 
dimethylcarbamyloxy)pneJylalani] 
1 5 N-(toluene-4-sulfonyl*-L-[ 1 , 1 -dio>96)%amorpholin-3-carbonyl]-L-4-(N,N 

dimethylcaibamyloxy)pppylalanin< 
N-(N-p-Muenesj*n^^ 
N-(N-p-toluenesulfippyl)sar<^sy^ 
phenylalanine, and 

20 N-(toluene-4-sulfonyl)X-(5,5-dimethyl)thiaprolyl-L-4-[3-(N,N- 
dimethyl)propoxy]phenylalanine. 



15. The method of cl^fo 14, wherein said inhibition of binding of alpha-4/beta-l 
integrin is measured in a te^f assay that measures binding of said alpha-4/beta-l integrin 
25 molecule to VCAM-1 . 



16. The metnod of claim 13, wherein said test compound is selected from a group 
of carbamyl conrofounds having the formula: R 1 -S0 2 -NR 2 -CHR 3 -Q-CHR 5 -C0 2 H 
wherein 
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R 1 is selected from the group consisting of alkyl, substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, substituted, 
heterocylic, heteroaryl and substituted heteroaryl; 

R 2 is selected from the group consisting of hydrogen, alkyl, cycloalKyl, 
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, heterocyclic, 
substituted heterocyclic, substituted alkyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, and R 1 and R 2 together with the nitrogenratom bound to R 2 
and the S0 2 group bound to R 1 can form a heterocyclic or a^ubstituted 
heterocyclic group; 

R 3 is selected from the group consisting of hydrogen, alkyl, substituted alkyl, 
cycloalkyl, substituted cycloalkylratyl^substituted ^ryl, heteroaryl, substituted 
heteroaryl, heterocyclic, substituted heteijocyclicy&nd, when R 2 does not form a 
heterocyclic groj/fp with R 1 , Rf |and^t6gfetfieyWith the nitrogen atom bound to R 2 
and the carbon atom bound Yd R 3 can form a/neterocyclic or a substituted 
heterocyclic group; / [ 

R 5 is -(CH 2 ) X -Ar-R 5 where R^4§j5elefcte^om the group consisting of 
-0-Z-NR 8 R 8 ' and -O-Z-Rr where>h R 8 and R 8 ' are independently selected from 
the group consisting of hydrogen, artkyl, substituted alkyl, cycloalkyl, substituted 
cycloalkyl, heterocyclic, substituted heterocyclic, and where R 8 and R 8 ' are joined 
to form a heterocycle or a sxij^stituted heterocycle, R 12 is selected from the group 
consisting of heterocycle /fnd substituted heterocycle, and Z is selected from the 
group consisting of -C£0> and 

-so 2 -, 

Ar is aryl, heteroaryl, substituted aryl or substituted heteroaryl, 
x is an integer of from 1 to 4; 

Q is -CQ()NR 7 - wherein R 7 is selected from the group consisting of hydrogen 
and alkylyand X is selected from the group consisting of oxygen and sulfur; 
/pharmaceutical^ acceptable salts thereof. 
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17. The method of claim 1 1, wherein said alpha-9 integrin antagonist is sel^ 
from the group consisting of 

N-(toluene-4-sulfonyl)-L-prolyl-L-4(4-methylpiperazin- 1 - 
ylcarbonyloxy)phenylalanine, 
5 N-(toluene-4-sulfonyl)-L-prolyl-L-4(N,N- 
dimethylcarbamyloxy)phenylalanine, 

N-( 1 -methylpyrazole-4-sulfonyl)-L-prolyl-L-4-( 
dimethylcarbamyloxy)phenylalanine, 

N-(toluene-4-sulfonyl)-L-( 1 , 1 -dioxo-5,5 -difnethyl)thiaprolyl-L-4-(N J N- 
1 0 dimethylcarbamyloxy)phenylalanine, 

N-(toluene-4-sulfonyl)-N-methyl-L^laninyl-L-4-(N,N- 
dimethylcarbamyloxy)phenvl 

mf-L-[ 1 , 1 -^ioko)thiamorpholin-3-carbonyl]-L-4-(N,N- 
dimethyjlcarbamyloxy)j: 
1 5 N-^-p-toluenesu/fc^ 

N-(>l-p-toluenes(ilf^nyf)sarcosyl- 
phenylalanine, ®m 

N-(toluene-4-si^oAyl)-L-(5 5 5-dimethyl)thiaprolyl-L-443-(N,N- 
dimethyl)propoxy]phenylalanine. 

20 

18. A methria of treating treating an inflammatory condition in mammalian 
subject, comprising ^ministering to the subject a pharmaceutical^ effective dosage of an 
alpha-9 integrin antagonist compound. 

25 19/ The method of claim 18, wherein said inflammatory condition is 

characterized by increased neutrophil adhesion. 



^razinoyloxy)phenylalanine, and 
J-dimethylcarbamyloxy) 



20. The method of claim 18, wherein said alpha-9 integrin antagonist 
compound is a selected from a group of compounds which inhibit alpha-4/beta-l integrin 
30 binding to an alpha-4/beta-l integrin ligand. 
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21. The method of claim 18, wherein said alpha-9 integrin antagonist, 
compound exhibits a potency in inhibiting binding between alpha-9 integrin ana an 
alpha-9 integrin ligand that is at least 1/1000 as high as an inhibitory potency exhibited 
5 by a compound selected from the group consisting of: 

N-(toluene-4-sulfonyl)-L-prolyl-L-4(4-methylpiperazi/^- 1 - 
ylcarbonyloxy)phenylalanine, 

N-(toluene-4-sulfonyl)-L-prolyl-L-4(N,N- 
dimethylcarbamyloxy)phenylalanine, 
1 0 N-( 1 -methylpyrazole-4-sulfony l)-L-prolyl-I/4-(N,N- 

dimethylcarbamyloxy)phenylalanine, 

N-(toluene-4-sulfonyl)-L-(l,^dioxo-5^dimethyl)thiaprolyl-L-4-(N,N- 
dimethylcarbamyloxy)phenylaLanine ? 
N<toluen^4Wfonyl)-Nf^ 
1 5 dimethylc^pamyloxy)phenMalanine 

N-(tolue|ne-4-sulfonyl)/[l/[ 1 , 1 -*oxo)thiamorp^olin-3-carbonyl]-L-4-(N,N- 
dimethylcarbWyloxy)pKenylalaJune, 

N-(N-p-toluenesulfonyl|prolyl-^^^ and 
N-(N-p-toluenesulfonyl)saryosyl-4-(N,N-dimethylcarbamyloxy) 
20 phenylalanine, and 

N-(toluene-4-sulfonyl)^L-(5,5-dimethyl)thiaprolyl-L-4-[3-(N,N- 
dimethyl)propoxy]pheDfylalanine. 



22. The method of claim 18, wherein said compound is selected from the 
25 group consisting of ca^namyl compounds having the formula: R 1 -S0 2 -NR 2 -CHR 3 -Q- 
CHR 5 -C0 2 H 

wherein 

R*/fs selected from the group consisting of alkyl, substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, substituted 
30 beterocylic, heteroaryl and substituted heteroaryl; 
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R 2 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, 
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, heterocyclic 
substituted heterocyclic, substituted alkyl, aryl, substituted aryl, heterodryl, 
substituted heteroaryl, and R 1 and R 2 together with the nitrogen atom bound to R 2 
and the S0 2 group bound to R 1 can form a heterocyclic or a sut^tituted 
heterocyclic group; 

R 3 is selected from the group consisting of hydrogenf alkyl, substituted alkyl, 
cycloalkyl, substituted cycloalkyl, aryl, substituted a^yl, heteroaryl, substituted 
heteroaryl, heterocyclic, substituted heterocyclic a6d, when R 2 does not form a 
heterocyclic group with R 1 , R 2 and R 3 together ;with the nitrogen atom bound to R 2 
and the carbon atom bound to R 3 can form a Jieterocyclic or a substituted 
heterocyclic group; 

R 5 is -(CH 2 )^-Ar-R 5 ' whe^e RY is selected from the group consisting of 

2 



-0-Z-NR 8 & 8 and -O-Z- 
the group consisting of hyc 
cycloalkyl, Heterocyclic, 
to form a heterocycle o* 



d R 8 ' are independently selected from 
■dgeli, au^tpstt^tituted alkyl, cycloalkyl, substituted 
titufed heterocyclic, and where R 8 and R 8 are joined 
ituted heterocycle, R 12 is selected from the group 
lubstituted^teroj/ycle, and Z is selected from the 
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consisting of heterocycle 
group consisting of -C£0)- a4d 

-so 2 -, 

Ar is aryl, hetdfaaryl, substituted aryl or substituted heteroaryl, 
x is an integer of from 1 to 4; 

Q is -CQQNR 7 - wherein R 7 is selected from the group consisting of hydrogen 
and alkyli^and X is selected from the group consisting of oxygen and sulfur; 
and phannaceutically acceptable salts thereof. 
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23/ The method of claim 18, wherein said alpha-9 integrin antagonist is selected 
group consisting of: 

N-(toluene-4-sulfonyl)-L-prolyl-L-4(4-methylpiperazin- 1 - 
ylcarbonyloxy)phenylalanine, 
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N-(toluene-4-sulfonyl)-L-prolyl-L-4(N,N- 
dimethylcarbamyloxy)phenylalanine, 

N-( 1 -methylpyrazole-4-sulfonyl)-L-prolyl-L-4-p^N- 
dimethylcarbamyloxy)phenylalanine J 

N-(toluene-4-sulfonyl)-L-( 1 , 1 -dioxo-5 ,^(iimethyl)thiaproly l-L-4-(N,N- 
dimethylcarbamyloxy)phenylalaliHje J 
N-(toluene-4-sulfonyl) 



dimethylcarbamylox y)ph< 



-meU^L-alaninyl-L-4-(N,N- 
j^lapafiine, 

N-(toluene-4-sulibiiyl)^^[ 1 , 1 -^iex(5)thiamorpholin-3-carbonyl]-L-4-(N,N- 
dimethylcarbamyloxy^enylklanine, 

N-(N-p4oluen^lfonyl)prolyl-4-(piperazinoyloxy)phenylalanine, and 
N-(N-p-toluene^lfonyl)sarcosyl-4-(N 5 N-dimethylcarbamyloxy) 
phenylalanine, atfd 

N-(tolue^4-sulfonyl)-L-(5,5-dimethyl)thiaprolyl-L-4-[3-(N,N- 
dimethyl)fffopoxy]phenylalanine. 



